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SYNTHETIC MAGNESIUM SILICATE COMPOSITIONS AND USES THEREOF 

This invention is concerned with synthetic magnesium silicate compositions, methods 
and uses thereof. In particular, the present invention concerns the use of synthetic 
5 magnesium silicate compositions that contain reduced amounts of lithium or are 
lithium-fi^ lithium-fiee synthetic magnesium silicate compositions^ methods of 
extending the gel time of aqueous compositions comprising synthetic magnesium 
silicate compositions and processes for the prqyaration of synthetic magnesium silicate 
compositions. 

10 

With the name ''hectorite'' has been ascribed to a natural trioctahedral smectite found at 
Hector, California, USA. This clay is an hydrous magnesium silicate having the ideal 
composition Sis Mg6 O20 (OH)4 modified by having a portion of the Mg^^ am) GIT ions 
replaced by Li+ and F- ions. 

15 

The synthesis of hydrous magnesium silicates similar to natural hectorite has been 
described by Granquist and Pollack in **Clays and Clay minerals** VoL 8 (Proceedings 
of the 8*^ National Conference on Clays and Clay Minerals) pages 150-169. In the 
process described by Granquist, gels of magnesium hydroxide and of silica are 
20 produced separately, are -washed, are combined and are re-dispersed in water to form a 
suspension. Lithium hydroxide or lithium fluoride and sodium hydroxide are added to 
the suspension that is then treated hydrothermally by refluxing it with stirring until a 
product having a crystal structure similar to that of hectorite is formed. 

25 While Granquist^s product has the crystal structure similar to natural hectorite it does 
not have good iheological properties. Measuring the Bingham Yield Value of an 
aqueous dispersion of the substance provides a standard yardstick of rheological 
properties of a substance. The term Bingham Yield Value (also known as Bingham 
Yield Stress, these terms being alternatives for the same property) is referred to in 

30 standard works on rheology for exait^le in '*Rheology Theory and Applications'' F R 
Eirich (Acad. Press) Vol. 1 (1956) page 658 and "Colloidal Dispersions** L K Fisher 
(N.Y. Bureau ofStandards) 2"*^ Edition 1953, pages 150-170 and *The Chemistry and 
Physics of Clays and other Ceramic Materials** 3^* Edition, page463, A B Searle and R 
WGrimshaw. 
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The Bingham Yield Vahie may be detennined by first obtaining a flow cmve relating 
the shear stress to the rate of shear and then extrapolating the straight line section of the 
curve to the shear stiess axis, the intercept being the Bi!]^;ham Yield Vahie . It can 
S conveniently be detemuned on any viscometer capable of measuring a range of shear 
rates and shear stresses. 

The product of Granquist, when in the form of a dispersion obtained using 2g silicate 
and 1 00ml tap water, gives a Bingham Yield Value of only about 1 5 dynes per cm^. 
10 This is a very low value, inferior to that given by natural hectorite. It also gives a low 
static gel strength. 

Processes for the production of synthetic hydrous m^;nesium silicate conq)Ositions 
having a crystal structure similar to natural hectorite but having better rheological 
15 properties than natural hectorite have been described in GB-A-10541 1 1, GB-A- 
tol213122 and GB-A-1432770. 

The process described in the GB-A-10S41 1 1 involves forming a slurry by co- 
precq>itation by sbwly cotdbining with headng and agitation in an aqueous medium a 

20 constituent providing ibd magnesium ions with constituents providing the silicon (as 
silicates), hydroxyl and sodium ions and treating the precipitate faydrothermaUy to 
crystallise the sfynthetic mineral-like clay, washing and dewatering the resultmg 
crystallised product, and drying the product at a tonperatur^ The 
concentration of the slurry is desirably such that the concentration of the product formed 

25 is from 1% to 8% by weight, preferably 4% by weight. The hydrous synthetic 

magnesium silicate contains fluorine and fidiium. The clay-like minerals provided have 
the structural formula: 

(Sig LvCho.(OH)4.y Fy)'<-\'^/J^^^ 
in which x is between 0 and 6, yisfromluptobut excluding 4, and M is a catibn, 
30 preferablyNa*. 

The process described in GB-A-1213122 mvolves precq>itatmg a ^thetic magnesium 
silicate by combining an aqueous solution of a water soluble magnesium salt with an 
aqueous alkaline solution of one or more sodium conQ)Ounds in the presence of 
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dissolved silicon conapound and hydrofhennally treating the precipitate under pressure 
to crystallise the synthetic mineral-like clay, separating the resultant solid and liquid 
phases, \vashing the resulting ciystallisedpn>dud^ and drying The 
concentration of the precipitate is preferably not more than 5% by weight The hydrous 
5 magnesium silicate product contains no fluorine, optionally contains lithium and has the 
gen^fomnila: 

[Si8MgaLibH4+c024]^''-''"^^M<^'^^^ 

where (i) M is a sodium, a lithium or an equivalent of an organk cation, and (n) the 
value of a, b, and c is such that either a<6, b>0, OO, lrHc<2, and (art+c-6)<2; or a<6, 
10 b=0, c,2 and (afc-6)<2. 



The process described in GB-A-1432770 involves the synthesis of an hydrous 
magnesiiun silicate having a crystal structure similar to that of hectorite and having the 
general formula: 

15 [Sig (MgaLibHc)02o(OH)4.yFyf .zM^ 

wherein a is 4.95 to 5.7, b is fromO to 1.05, c is from 0 to <2, a+bfc is from>4 to <8, y 
is from 0 to <4, z = 1 2-2arlwj, and M is Na* or Lt. The process coniprises the 
sequential steps of forming an aqueous susp^ision of magnesium carbonate, forming a 
silica prec^itate in the aqueous suspension magnesium carbonate, the proportions of 

20 magnesium provided fay the magnesium carbonate and silica precipitated in the 

su^nsion corre^nding to that of the formula of the magne^um silicate, mmntamm^ ^ 
tile resulting mixture of magnesium carbonate and silica in the wet state and subjecting 
it to hydrothermal treatment by heating it in an aqueous medium and in the presence of 
the remaining constituents of the magnesium silicate in proportions within the ranges 

25 specified in the general formula and in the presence of excess dissolved sodium or 
lithhun compound over that required to form the cation of the magnesium silicate imtil 
crystal growth occurs and separating the resulting crystalline product. The OTStalline 
material resulting from the hydrothermal treatment is tiben separated by filtration,; 
washed, and dried at a temperature not exceedii^ 450^C The process described in GB- 

30 A-1432770 is distmguished from the processes described m GB-A-10541 1 1 and GB-A- 
1213122 in that, in those processes, the Mg compound and the siUca are co-precipitated. 

Though GB-A- 1432770 discloses a general formulation for a synthetic magnesium 
silicate composition in which there is a possibility for the composition to be lithium- 
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free, there is no explicit disclosure in GB-A-1432770, or in axq^ other prior art, which 
indicates a fithium-free conoposition ever having been prepared 



5 TheprocessesdescribedinGB-A-1432770,GB.A-1054111 andGB-A-1213122are 
generally batch processes^ Contumous processes for the preparation of synthetic 
magnesiiim silicates are described in Japanese Patent Application No 06-345419 and in 
UK Patent i^Ucation No 0229630.9, filed 20^ December 2002. 



1 0 The products of the processes described in the above prior art documents are 

characterised by providing dispersions having Bingham Yield Values substantially in 
excess of any known to be given by natural hectorite dispersions. Some of these 
products have found widespread use, by virtue of their excellent rheological properties, 
in many applications, including in paints and other surl^ coatings; cosmetic products; 

1 5 horticulture; shanq>oos; detergents; disinfectants; tootl:5)astes; paper manufacture, for 
example as fillers, rd;ention and drainage aids, and in paper coatings; aiKi drilling muds. 
The products of the above batch processes are commercially available as dry white 
powders, sudi as the products sold by Rockwood Additives Limited, England, under the 
trademaric "XAPONITE"' and, when fiiUy dispersed and hydrated in water, the resulting 

20 conposition is cotourless and transparent. 



As mentioned above, synthetic magnesium silicate oonopositions are dbaracterised by 
providing dispersions having Bingham YieM Values substantially in excess of any 
known natural hectorite dispersions, and have resulted in their use, by virtue of their 

25 excellent rheobgical properties, in varu)us q>plications including in sur&ce coatings. 
The free flowing white powder takes ik> more than an hour at ambient temperatures 
fix)m it being dispersed under shear in water at a level fix>ml% by wt to hydrate 
sufiBciently to form a highly viscous, thixotropic geL The time required to form the gel 
can be reduced by using increased temperatures and by using higher shear^ • . 

30 conditions. 



It is known, for exanqile fix>m an inspection of the www.laponite.com website,' that at 
concentrations of above 2% by wt synthetic magnesium silicate in tap water, highly 
thixotropic gels are formed(substantially less than one hour e.g a 5% by v\rt aqueous 
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conq)osition may g^l in S minutes), vAnch can make it difiQcult to incorporate atheac raw 
materials into the fbrmulatioa Accordingly, if the concentration of synthetic 
magnesium silicate to be used is above 2% by wt, the use of a degelling agent, such as 
tetrasodium pyrophosphate or a bw molecular weight polyethylene gfycol, is often 
5 recommended 

Whilst the onset of gelling can be delayed by the presence of a degellmg agent, some 
^plications of the end formulation, such as coatings fbt some metals, do not permit the 
presence of condensed phosphates. Further, it may be more convenient in a 
10 manu&cturing process not to have to rely upon the presence of a degelling agent 

It is an object of the present invention to delay the onset of gelling in aqueous 
formulations comprising synthetic magnesium silicate compositions. It is another object 
to provide synthetic magnesium silicate conq)ositions which demonstrate delayed 
1 S geltbg properties. It is another otgect of the present mvention to reduce or eliminate the 
amount of degelling agent e.g. phosphate used in an aqueous synthetic magnesmm 
silicate compositbns. Preferably, the delay in gellmg will occur without having any 
detrimental effects on the final properties of the gelled composition* 

20 &i accordance with a first aspect of the preset invention, there is provided the use of a 
non-hydrated synthetic magnesium silicate compostion of Formula I bebw: 

Formula I 

[Sk (M&LibHc)Q2o(OH)4^Fyr7j^ 
25 vriierein a is 4.95 to 6.6, b is fiomO to 1.5,cisfix»n0to<2,a+i>fcisfiom5 to<8,yis 
fiom 0 to <4, z 1 2-2a-b-c^ M is a cation ^ch is otiier than Li, and n is the valency of 
M, Mdierein the ratio of Si:Mg is fiom 8:6.6 to 8:4.95 

in a method for tiie preparation of an aqueous conq>osition conoprising said synthetic 
magnesium silicate conq}osition in a hydrated form, winch method coiqprises adding 
30 imder mixing conditions said non-hydrated synthetic magnesium silicate composition to 
an aqueous fluid and allowing said nourhydrated synthetic magnesium silicate 
composition to hydrate. 
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In another aspect, the present invention provides the use of a non-hydrated synthetic 
magnesium silicate composition of Formula I below: 
Formula I 

[Sis (MgaLibHc)02o(OH)4^Fyr7jM^ 
5 whereinais4.95to6.6,bisfiom0to L5,cisfix)m0to<2,a+bfcisfix)m5to<8,yis 
fiom 0 to <4, z =^ 1 2-2arb-c, M is a cation which is other than Li, and n is the valency of 
M, wherein the ratio of SizMg is fiom 8:6.6 to 8:4.95m a method for the preparation of a 
gelled aqueous con^position comprising said synthetic magnesium silicate con^Qsition 
in a hydrated form, vMcbi method con5)rises adding under mixing conditions said non- 
10 hydrated synthetic magnesium silicate coixq)osition to an aqueous fluid and aUowing 
said non-hydrated synthetic magnesmm silicate composition to hydrate, for delaying 
gelling of said gelled aqueous composition. 

In another aspect, the present invention provides a mefliod of reducing or eliminatmg 
15 the amount of degelling agent used in the preparation of an aqueous composition 

comprising a synthetic magnesium silicate compositfon in hydrated form, which method 
comprises adding under mixing conditions a non-hydrated synthetic magnesium silicate 
composition of Formula I: 
Formula I 

20 [Sig (MgaLibHcOQ2a(OH)4^yr-7 

wherein a is 4.95 to 6.6, b is fitMnO to 1.5,cisftom0to<2,a+b+cisfiom5 to<8,y is 
fiom 0 to <4, z = 1 2-2a-b-c, M is a cation winch is other than Li, and n is the valency of 
M, wherein the ratio of Si:Mg is fiiom 8:6.6 to 8:4.95 

to an aqueous fluid and allowing said nonrhydrated synttietic magnesium silicate 
25 composition to hydrate. 

In another aspect, there is provided an aqueous composition comprising an aqueous 

fluid and a synthetic naagnesium sificate con4)osition of Formula I: 

Formulal 

30 [Sig(MgaLibHc)Q2o(OH)4^Fyr.7,M^ 

v^ierein a is 4.95 to 6.6, bis fiom 0 to L5,cisfix)m0to<2,a+bfcisfix)m5 to<8,y is 
fiom 0 to <4, z = 12-2a-b-c, M is a cation which is other than Li, and n is the valency of 
M, wherein the ratio of Si:Mg is fit)m 8:6.6 to 8:4.95 



f 
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Preferably, the synthetic magnesium silicate cooqiositbn used in the preset invendon is 
conopletefy fiee of Li Such a compositk>n preferably has the conq)osition of Formula U 
below: 
Formula n 

5 [Sig(MgaHc)02o(OH)4^Fyr7oM^ 

wherein a is 4.95 to 6.6, c is fom 0 to <2, afc is from 5 to <8, y is from 0 to <4, 2 = 
2a-c^ M is a cation ^ch is other than Li, and n is the vaUmcy of M, wherein the ratio 
of SirMg is from 8:6.6 to 8:4.95 

10 In accordance with another aspect of the present invention there is provided a synthetic 
magnesium silicate composition of Formula U below: 
Formula II 

[Sis (Mgaiy02o(OH)4^Fy]^7jvr 
wherein a is 4.95 to 6.6, c is fiomO to <2, a+c is from 5 to <8,y is from 0 to <4, 2= 12- 
1 5 2a-c, M is a cation v*ich is other than Li, and n is the valancy of M, wherein Ae ratio 
of Si:Mg is from 8:6.6 to 8:4.95 



In the synthetic magnesium silicate conq)ositions of Formula I and Formula 2: 

a) the Si:Mg ratio is prefereably from 8-.5.8 to 8:5.3, more preferably from 8:5.68 
20 to 8:5.42; 

b) the cation is preferably Na^; 

c) y is preferably from 0 to 3. 

It has been feund Oat by reducing or eliminating the amount of Li in the synthetic 
25 magnesium silicate composition and enopbying a specific Si:M^ ratio, the time within 
vtinch the conoposition gels once it has been added to water or other aqueous fluid is 
extended. For example, it can be demonstrated that an aqueous composition formed by 
the addition to water under conventional mixipg conditions at room temperature of a 
synthetic magneshmi silicate con^osition of Formula II in an amount of 5 wt % may 
30 take well over an hour before it forms a highly viscous, gelled composition. Further, 
once the conxposition has gelled, its rheological properties are substantially similar to 
the aqueous gels fimned from Iqrdrating conventional high-content litiiium magnesium 
silicate compositions* This finding is very surprising and, at present, cannot be 
explained by the inventors. 
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The ability to delay gelling without loss of final gel properties offers significant 
advantages over fhe conventional compositions. For exan^le, it enables the preparation 
of aqueous conq)ositions conq>rising higher amounts of synthetic magnesium sdlicate 
5 compositions than would normally be possible with conventional lithium containing 
magnesium silicates* Further, aqueous con:9)ositions can be prepared vMch contain 
reduced or no degelling agents e.g. phosphate fiee coatings may now be available for 
use in the metal finishing industry. 

10 The con5X)sitions of Formula I may be prepared by the processes detailed in GB-A- 
1054111, GB-A-tol213122, GB-A-1432770, Japanese Patent Application No 06- 
345419 and UK Patent Application No 0229630.9, which are incorporated herein by 
reference. 

15 The conqx)sitions of Formula n may be prepared by a similar procedure as detailed in 
GB-A.1054111, GB-A-tol213122, GB-A-1432770, Japanese Patent Application No 
06-345419 and UK Patent Applicatbn No 0229630.9, except that all Li-containing 
conqK)unds are absent. Accordingly, in another aspect, fhe present invention provides a 
method of preparing a synthetic magnesium silicate con^sition of Formula II, having a 

20 crystal structure similar to natural hectozite, wherein the process con9>rises the steps of 
a) fimning a precursor slurry by mixing and reacting together water, magnesium 
sulphate, sodium carbonate and sodium silicate, b) subjecting said precursor slurry to a 
hydrofhermal reaction at a temperature of fix>m 2 1 0 to 400^C, and c) washing and 
Gkeanog to remove water soluble sahs formed in the preparation of the piecursor slurry. 

25 

The con[9)osition of Formula n retains substantially similar rheological properties to ike 
products formed in GB-A-1054I11, GB-A-1213122 and GB-A-1432770, The 
compositions may be supplied as dry white powders or as moist solids ox in dispersions. 
Accordingly, the compositions may be used m the same type of (applications as the prior 
30 art products. For example, the compositions may be used in paints; cosmetic product!^ 
horticulture; shampoos; detergents; disinfectants; toothpastes; paper manu&ctuie, for 
example as fillers, retention and drainage aids, and in paper coatings; and drilling muds. 
The Li-fiee conq)ositions of Formula n, may additionally be useful in applications in 
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which the product is intended to be consumed, such as in food and medicinal 
applications. 

In yet another aspect, the present invention provides a method of extending the gelling 
5 time ofan aqueous conQ)ositionconQ)rising a synthetic magnesium siUc ; 
in hydrated &nn and a degelling agent, such as a glycol or a phosj^te, which method 
comprises adding under mixing conditions a non-hydrated synthetic magnesium silicate 
having a structure similar to natural hectorite, preferably as made by any of the 
processes claimed in GB-A-1432770, GB-A-105411 1, GB-A-1213 122, Japaaese Patent 

10 AppUcation No 06^345419 and in UK Patent AppKcation No 0229630.9 (filed 20*** 
December 2002), to an aqueous fluid and alb wing said non-hydmted synthetic 
magnesiimi silicate corqposition to hydrate, characterized in that the aqueous fluid into 
which said non-hydrated conoposition is added conqjrises at least 80% by weight, 
preferably 100 % by weight, of the degelling agent used in the aqueous composition. In 

15 one particular embodiment, the degelling agent is a glycol, which is preferably selected 
fiom one or more of ethylene glycol, propylene glycol, polyethylene glycol and 
polypropylene glycol Preferably, the non-hydrated synthetic magnesium silicate 
composition is of Formula I: 
Foimulal 

20 [Si8(M&UbHc)Q2o(OH)4.yFyr7j^ 

v^rem a is4.9S to 6.6, b is fiomO to LS, c is fiom 0 to <2, a+bfc is fiom S to <8, y is 
fiom 0 to <4, z - 12-2a-l>-c, M is a cation which is otiier than Li, and n is the valency of 
M, ^v^ein the ratio of SiiMg is &om 8:6.6 to 8:4.95. More prefembly, the synthetic 
magnesium silicate conq)osition is of Formula II bebw: 

25 Formula n 

[Sig (MgaHo)Q2a(OH)4^Fyr7„»r 
herein a is 4.95 to 6.6, c is fiomO to <J, a+c is fix)m5 to <8, y is ftomO to <4, z= 12- 
2a-c, M is a cation which is other than Li, and n is the valancy of M, ^'viierein the ratio 
of Si:Mg is fiom 8:6.6 to 8:4.95. 

30 

The fi>Ilowing examples illustrate aspects of the invention, but are not in any way 
intended to limit the scope tte invention. 
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Various synthetic magnesium silicate €onqx>sitions were prepared by fht procedure 
detailed in Exanq>les 1 and 2 below fiomtiie amounts ofraw materials, as indicated in 
Table 1: 

S Example 1 - Preparation of precursor slany (bulk preparation) 

A measured quantity of magnesium sulphate and wat^ (suflBdent to dissolve tiie 
measured quantity of magnesium caxbonate) is placed in a flask fitted with a stirrer, a 
heating mantle and a refluxing condenser. The mixture was brought to a ten:perature 
of at least 60^C under reflux while stirring efficiently. 

10 

From a separate vessel a measured quantity of sodium carbonate solution is added 
slowly to the reaction vessel containing the magnesium sulphate solution. The addition 
is made over a period of up to ovq hour, while the reaction mixture is kespt at 60°C or 
greater and stirred efficiently througjbout 

15 

From a separate vessel a measured quantity of sodium silicate solution is added slowly 
to the reaction vessel containing the magnesium sulphate and sodium carbonate 
solution. The addition is made ov^ a period of up to one hour, while the reaction 
mixture is kept at 6QPC or greater and stirred efficimtly throughout 

20 

The mixture is then boiled under refhix, with efficient storing, for about 2 hours. 

Example 2 - Hydrothermal treatment (bulk preparation) 

25 The precursor shirry obtained in each of Example 1 was fed into a reactor having an 
internal teaQ)erature of 200^C and pressure of 16 barg. The slurry now undergoes a 
hydroftennal reaction. The materid is retained in the reactor &ru^ 18 hours, before 
it is ejected fiom the reactor into a bath where magne^um silicate crystal so formed are 
wash and filtered to remove soluble salts. 

30 

Afi^ being drymg at 105*^0 and milled to particle size of no greater than 250 microns, 

the rheology properties of the powders so produced were evaluated. The results of the 
evaluation are also presented in Table 1, 
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From Table 1, it is evident that coj3a|X)sitk)DS comprising reduced or no lithium develop 
gelling properties more slowly than the conventional composition Lapomte RD. 
Laponite RD is a synthetk magnesium silicate of the typical formula 
5 [Si8(Mg5jLiDjHo^)Q2o(OH)4f -^.ojNa^ available from Rockwood Additives Limited, 
England 

Viscosity was measured at 25^C using a number 4 Ford viscosity cup. The unit of 
measurement for this method is 'seconds'. 
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Claims 



L The use of a non-hydrated synthetic magnesium silicate conpoi^ion of Fonnula 
I below: 

5 

Formula I 

[Sis (MgaLibHc)02o(OH)4.yFyr.7nlvr 
wherein a is 4.95 to 6.6, b is from 0 to 1.5, c is from 0 to <2, a+Mc is from 5 to <8, y is 
from 0 to <4, z = 12-2a-b-c, M is a cation which is other than Li, and n is the valency of 

10 M, wherein the ratio of Si:Mg is from 8:6.6 to 8:4.95 

in a method for the preparation of an aqueous composition con5)rismg said synthetic 
magnesium silicate composition in a hydrated fomi, which method comprises adding 
under mixing conditions said non-hydrated synthetic magnesium silicate conq)osition to 
an aqueous fhiid and allowing said non-hydmted synthetic magnesium silicate 

15 composition to hydrate. 



2, The use of a nonrhydrated synthetic magnesium silicate composition of Formula 
I below: 
Formula I 

20 [Si« (MgaLibHc)Q2o(OH)4.yFyr7oM'^ 

vrfiercin a is 4.95 to 6.6, b is from 0 to 1 .5, c is from 0 to <2, a+b4^ is from 5 1 

from 0 to <4, 2 = 1 2-2a-b-c^ M is a cation which is othar than Li, and n is the valency of 

M» wherein the latio of Si:^^ is from 8:6.6 to 8:4.95 

in a method for tiiie preparation of a gelled aqueous coniposition comprising said 
25 synthetic magneshmi silicate con[Q)osition in a hydrated form, vMch m^od comprises 
addipg under mixing conditions said non-hydrated synthetic magnesium silicate 
composition to an aqueous jfluid and allowing said non-hydrated synthetic magnesium 
silicate composition to hydrate, for delaying gelling of said gelled aqueous composition. 

30 3. A method of reducing or eliminating the amount of degelling agent used in the 
preparation of an aqueous conq)osition conprising a synthetic magnesium silicate 
composition in hydrated form, which method con5)rises adding under mixing conditions 
a non-hydrated synthetic magnesium silicate conq)osition of Formula I: 
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Formula I 

[Sis (MgaLiiflc)Q2o(OH)4^Fyr7„M^ 
wherein a is 4.95 to 6.6, b is fix)m 0 to 1 .5, c is from 0 to <2, a+b+c is from 5 to <8, y is 
from 0 to <4, z 1 2-2a-b-c» M is a cation which is other than Li, and n is the valency of 
S M, wherein the ratio of Si:Mg is from 8:6.6 to 8:4.95 

to an aqueous fluid and allowing said non-hydrated synthetic magnesium silicate 
composition to hydmte. 

4. An aqueous conoposition conprising an aqueous fluid and a synthetic 
10 magnesium silicate composition of Formula I: 
Formula! 

[Sig (MgaLibHc)02o(OH)4.yFyr7nlvr 
wherein a is 4.95 to 6.6, b is from 0 to 1.5, c is from 0 to <2, a+bf c is from 5 to <8, y is 
from 0 to <4, z = 12-2a-b-c, M is a cation which is other than Li, and n is the valency of 
15 M, wherein the ratio of SirMg is from 8:6.6 to 8:4.95 



5. The use of claim 1 or claim 2, method of claim 3 or composition of claim 4, 
wherein the synthetic magnesium silicate con^sition is free of LL 

6. The use of claim 1 or claim 2, method of claim 3 or conq[)Ositu)n of claim 4, 
wherein the non-hydrated synthetic magnesium silicate coraposition is of Formula n 
bebw: 

Fommlall 

[Sis (MgaHc)Q2o(OH)4.yFyr.7„M^ 
wherem a is 4.95 to 6.6, c is from 0 to <2, a+c is from 5 to <8, y is from 0 to <4, z = 12- 
2a-c, M is a dition which is other than Li, and n is the valancy of M, wherein the ratio 
of Sfc^g is from 8:6.6 to 8:4.95. 

7. The use , method, or conoposition as claimed in any one of the preceding claims, 
wherein the aqueous composition conQ)rises a degelling agent. 



8. The use, method or composition of claim 7, vrfierein the degeUing agent i3 a 
glycol, preferably ethylene glycol, propylene glycol or a low molecular weight 
polyglycol. 
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9. A synthetic magnesium silicate composition of Formula II below: 
Fonnulall 

[Sig (MgaHc^Cho(OH)4-yFyr.7j^ 
5 wheremais4.95to6.6,cisfromOto<2,a-H5isfrom5to<8,yisfomOto<4,z=l^^ 

2a-c, M is a cation which is other than U and n is the valancy of M, wh^ein the ratio 
of SirMg is from 8:6.6 to 8:4.95 

10. A mettod of extending the gelling time of an aqueous composition comprising a 
10 synthetic magnesium silicate conq)Osition in hydrated form and degelling agent, 

preferably a glycol, which method comprises adding under mixing conditions a non- 
hydrated synthetic magneshim silicate havmg a structure similar to natural hectorite, 
prefo^bly as made by any of the processes claimed in GB-A-1432770, GB-A-10541 1 1, 
GB-A-1213122, Japanese Patent Application No 06-345419 and m UK Patent 
15 AppHcation No 0229630.9 (filed 20^ December 2002), to an aqueous fluid and allowing 
said non-hydrated synthetic magnesiimi silicate composition to Iq^drate, characterized in 
that the aqueous fluid into which said non-hydrated con5)osition is added conq)rises at 
least 80% by weight, preferably 1 00 % by weight, of the degelling agent used m the 
aqueous composition. 

20 

11. The metihod of claim 10, wherein the degelling agmt is a glycol, preferably a 
glycol selected from one or more of ethylene glycol, propylene glycol, polyethyfene 
glycol and polypropylene glycol 

25 12. The n^fliod of claim 1 1 or claim 12, wherein the non-hydrated synthetic 
magnesium silicate conoposition is of Formula I: 
Formula I 

[Sis (MgaLibHc)Cbo(OH)4^Fyr.7jvr 
whereinais4.95to6.6,bisfiom0tD 1.5,cisfrom0to<2,afb+cisfi:om5;tb^,yis 
30 ftom0to<4,z=12-2arb-c,MisacationwMchisotherihanLi,andnisflievale^ 
M, wherein the ratio of Si:Mg is 6om 8:6.6 to 8:4.95. 



13. Tte method of claim 12, \\*ierein the synthetic magnesium silicate composition 
is of Formula n below: 



10 
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Foranilall 

[Si« (MgaHe)02o(OH)4^Fyr7„M»* 
wherein a is 4.95 to 6.6, c is fiom 0 to <a, a+c is fiom 5 to <8, y is fiom 0 to <4, z = 12- 

2a-c, M is a cation wiiich is other than U, and n is the valancy of M, wherein the ratio 

; of SvMg is fiom 8:6.6 to 8:4.95. 

14. The use, method, or conqwsition as claimed in any one of the preceding claims, 
wherein the Si:Mg ratio in the synthetic magnesium silicate composition is finm 8:5.8 
to 8:53, ptefetably fcom 8:5.68 to 8:5.42. 

15. The use, method, or con:q)osition as claimed in any one of the preceding claims, 
\tierdn the cation in the synthetic magnesium silicate conq)osition is Na* 



15 



16. The use, method, or composition as claimed m any one of die preceding claims, 
wfaearein y in the synthetic magnesium silicate compoation is ficom 0 to 3. 



